Use of AFM for imaging and measurement of the mechanical properties of light-convertible organelles in plants.
We obtained topographic images of etioplasts and chloroplasts and measured their elasticity in a physiological buffer using an atomic force microscope (AFM) and found a possible correlation between the morphological and mechanical properties during the light conversion of etioplasts to chloroplasts. Alcian blue 8GX dye was found to be effective for immobilizing the plant organelles stably on a glass surface for AFM experiments. We employed the tapping-mode AFM with a cantilever soft enough to measure the elasticity of the organelles in a liquid solution. The best images of soft, spherical organelles were obtained using the tapping-mode AFM with oscillation at the thermal vibration frequency of the cantilever of around 3 kHz. Whereas etioplasts were found to be smooth-surfaced and stiff against compression by the AFM tip, before light conversion to chloroplasts, they became rough-surfaced and mechanically soft after exposure to light. The elasticity of etioplasts was 20 times higher than that of chloroplasts, probably reflecting changes in their inner structures.